Abstract
Introduction
Australia shares the US trends of an aging population (ABS 2013) , in tandem with delayed childbearing (ABS 2008 ) and a long-term increase in women's labor force participation (ABS 2006) , as well as continuing gender inequality in the allocation of unpaid care work (Hoenig and Page 2012) . These trends may be expanding the prevalence of multigenerational caregiving (MGC), defined as unpaid care for an adult while having a dependent child in the household. Estimates of point-in-time and lifetime probabilities of MGC status do not currently exist for Australia, nor do we know how MGC status is related to labor force participation. Relevant estimates are provided here, using nine waves of the Household, Income and Labour Dynamics in Australia (HILDA) survey data.
The estimates are useful for two reasons. First, MGC status is likely to be rare at a point in time but ultimately affect a large proportion of adults, and particularly women (Folbre 1994; Lachance-Grzela and Bouchard 2010) ; prior studies do not address this possibility. Second, Australian policymakers have responded to population aging with efforts to promote labor force participation among unpaid caregivers (Cooper and Baird 2015) , as in many developed nations (McDonald 2013) . Estimates of labor force attachment prior to, during, and after leaving MGC status can shed light on the severity of any problem.
Prior studies
Five prior studies captured MGC status in the USA and they defined MGC status in diverse ways. Nichols and Junk (1997) reported that 15% of pre-retirees were providing care or financial assistance to both children and adults. The American Association of Retired People (AARP 2001) found that 6% of adults aged 45−55 years were living with both children and parents as of 2001, with 22% caring for both children and older relatives. Pierret's (2006) study of women aged 45−56 years considered simultaneous support for children and parents or parents-in-law. Restricting the definition to unpaid care (ignoring financial support), Pierret's study found that 4.1% of women held MGC status. While screening to identify 309 dual-earner couples holding MGC status, Hammer and Neal (2008) found between 9% and 13% of US households with employed adults aged 30 years and above caring for children and aging parents or parents-in-law. DePasquale et al. (2014) defined MGC status as having children 18 years or younger living in the household and providing unpaid care of at least three hours per week to an adult relative. Using a sample of US women employed by nursing homes, they found 14% exhibited MGC characteristics. All but one of these studies imposed an age restriction on the sample: two restricted the sample to women, only one (Pierret) used a representative sample, and none used longitudinal data.
For Australia, the 2012 Survey of Disability, Ageing and Carers found 2.7 million adults (12% of the population) providing informal assistance to an older person or someone with a disability or a long-term health condition, although care for children was not studied (ABS 2012).
Data and methods
This study uses household panel data from Waves 5−13 (2005−2013) of the HILDA survey. Described more completely in Watson and Wooden (2012) , and previously analyzed in this journal by Parr (2011) , the HILDA survey data is collected annually from a nationally representative sample of private household members. Of the initial sample of 13,969 adults surveyed in 2001, reinterview rates were 68.8% as of 2011, after excluding individuals who had moved overseas or were lost due to death or incarceration. Reinterview rates were low for young respondents, migrants, and individuals of Aboriginal or Torres Islander background (Wooden and Watson 2007) . All analyses are performed separately for men and for women, using a balanced panel of 4,482 women and 3,799 men responding in every wave from 2005 through 2013, aged 16 years and above. Responding person weights (hhwtrp) for each wave are used in all analyses.
For MGC status, dependent children are indicated by the presence of a child under the age of 16 years living in that household at least half of the time. Care for dependent children is assumed to represent caregiving responsibilities. A study analyzing the 2006 Australian Time Use Study revealed that Australian mothers spent more time than fathers on childcare, but that father levels were similar to those found in Denmark, where levels of gender equity tend to be superior to Australia (Craig and Mullan 2011) .
Annual questions from 2005 forward ask whether the respondent provides "care or help on an ongoing basis," "for someone who has a long-term health condition, who is elderly or who has a disability," with care or help defined as assistance with one or more activities of daily living (ADLs), such as bathing, dressing, or eating, three mobility-related disabilities (e.g., moving around at home), and helping with communication difficulties.
Respondents identify their relationship with the relevant individual or individuals, such that care for any related or unrelated adult is included. MGC status is defined for specific types of adult care relationships (e.g., parents, parents-in-law) and for parents who care for any adult.
The pooled cross-sectional estimates are for general MGC status and for major subcategories (the omitted categories are small).
The main estimates of interest require identifying how the hazard (i.e., probability) function for MGC status changes as individuals age, to locate a) the age of maximum hazard, b) the hazard rate at that age, and c) the cumulative hazard of entering MGC status by age 65 years. Subsamples are analyzed instead of covariates, which allows the hazard function to change flexibly across the subsamples. Estimating the hazard function requires parameters, so most non-parametric approaches (e.g., Cox models) cannot be used (Qi 2009 ), which leads to accelerated failure (AF) models (Qi 2009 ). Following Abadi et al. (2012) , we test the common loglog specification (e.g., Wickrama et al. 2001) , against the generalized gamma distribution, estimating each with streg in Stata 14.1. The latter involves estimating a constant, β, a hazard scale term (σ ), and a hazard shape term (k). Depending upon the estimates of the scale and shape terms, the generalized gamma devolves into an exponential (σ=k=1), Weibull (k=1), lognormal (k=0), or gamma (σ=1) distribution. As in Abadi et al. (2012) , we select the best fit using the lowest values for the Akaike information criterion (AIC) and the Bayesian information criterion (BIC).
If there is unmeasured heterogeneity, a simple frailty model (Gutierrez 2002 ) can be specified with either a gamma distribution, for frailty that is uniform with age, or an inverse Gaussian distribution, for frailty that is declining with age. We test for simple frailty, using the AIC and BIC criteria both to gauge whether frailty exists and, if it does, to select between the two distributions.
Results are only reported where the estimated log of the scale term, σ, is significant (p<.01) and convergence is achieved. Significance of the constant is ignored as irrelevant, and of the shape term since a value of k=0 implies that the lognormal distribution is appropriate (see Abadi et al. 2012 ). Annual hazard rates are derived by evaluating the hazard function at each year of age, and these values are used to obtain the cumulative hazard at age 65. The hazard estimates are replicated for subsamples of respondents who, as of 2005, were in the labor force (including full-time and part-time employed and the unemployed), employed full-time or part-time, or out of the labor force, ignoring the unemployed as a stand-alone category due to small sample size. 
Results
Cross-sectional estimates of MGC status are provided in Table 1 . Considering figures in the first numeric column, MGCs caring for a parent account for around half of all cases, for both women and men, with the next largest group involving care for a partner or spouse. Women are almost twice as likely as men to hold MGC status, but it is rare, with the largest figure involving 2.3% of adult women holding MGC status at any given time. For lifetime probability estimates and the general MGC indicator, the AIC and BIC values from the generalized gamma distribution were lower than those from the log-log specification, with the smallest relative difference for men (e.g., AIC=1,116,429 generalized gamma; AIC=3,304,915 log-log). Using the generalized gamma, the AIC and BIC values were slightly lower for gamma frailty (e.g., for women, AIC=1,433,752 gamma, and AIC=1,471,013 inverse Gaussian), so the generalized gamma specification with gamma frailty is reported.
Results yielding a significant σ are provided in Table 2 . For the entire sample, women are most likely to hold MGC status at 35.8 years of age, and that age is 38.5 years for men, with point hazard during those years of 2.1% for women and 1.3% for men, as shown in Figure 1 . Not shown in the figure, by age 65, the cumulative probability of MGC status is an estimated 57.1% for women and 34.6% for men. For women, being in the labor force and particularly being full-time employed as of 2005 will raise the age when they are most likely to report MGC status, while being out of the labor force reduces that age to below 33 years. Labor force participation drops the cumulative hazard at age 65 by eight percentage points, with the low full-time employment hazard explaining that decline, while women out of the labor force pre-MGC yield a figure of 83.4%. 
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For men, most estimates did not achieve significance. Nonetheless, the pattern of significant results echoes that for women, with being out of the labor force reducing the age of maximum hazard by 7.2 years below the overall estimate, and raising the cumulative hazard by 14.1 percentage points. Returning to the original data, pre-, during, and post-MGC labor force attachment estimates are reported in Table 3 . Comparing pre-and during estimates, labor force participation drops slightly for women and by 4 percentage points for men, with rates of part-time employment rising by 5.5 and 4.6 percentage points for women and men respectively. Comparing pre-and post-MGC status estimates, women's labor force participation rises by 11.9 and men's falls by 4.7 percentage points, with rates of parttime employment rising slightly during MGC.
Odds ratios (OR) and confidence intervals (CI) for the pre-and post-MGC logistic regressions for labor force attachment with significant post-MGC OR are presented in Table 4 . Results for women suggest that post-MGC labor force participation and parttime employment are both significantly higher than pre-MGC levels, by approximately 9% and 7% respectively. Women above 59 years of age are significantly less likely to be in the labor force and women with children are significantly more likely to be employed part-time. 
Discussion
The point estimates of MGC status in Australia are, as expected, low (Table 1) . While Hammer and Neal (2008) found 9% to 13% of US employed couple households caring for children and aging parents or parents-in-law for a sample at least 30 years of age, adding our MGC figures for care for parents or parents-in-law only yields an estimate of 1.3% in Australia, albeit for a sample ranging to 16 years of age. DePasquale et al. (2014) found 14% of women fitting the broadest definition of MGC status used here (except excluding non-relative care), while the Australian estimate is 2.3%. These differences are consistent with Pilkauskas and Martinson's (2014) finding that Australian children are less than half as likely as their US counterparts to live in a threegeneration household. Nonetheless, most Australian women and many Australian men can expect to take on MGC status by the age of 65, and the figures might be higher in the USA. However, these conclusions come with two important caveats. First, the evidence (Table 1) suggests that restricting the definition of MGC status to care providers for children and parents or aging adults, as in "sandwich generation" studies (e.g., Hammer and Neal 2008) , would substantially reduce the lifetime probability of holding MGC status. Second, due to data limitations, grandparents caring for grandchildren and an adult were excluded from this study; arguably, that group should be included, which would raise the lifetime probability for holding MGC status.
For researchers, the findings suggest that MGC status ultimately affects far more people than earlier estimates suggest. Further, the age restrictions found in some earlier studies of MGC status are unwarranted, given that the ages when MGC status most often occurs are typically well below the Pierret (2006) cut-off of 45 years (Table 2) .
For policymakers, the low rates of MGC status among women initially employed full-time (Table 2) suggest there may be value in efforts to make full-time employment compatible with MGC status. For the women who take on MGC status, estimated labor force participation effects are ultimately small, but the resulting concentration of women in part-time employment raises concerns in terms of gender equity in the workplace and the home.
